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Specification 

1. Title of the Invention 

Thin film semiconductor device 

2. Scope of Claim 

A thin film semiconductor device comprising a predetermined substrate and a 
thin film semiconductor element formed on the substrate, characterized in that between 
the substrate and the thin film semiconductor element, a diffusion blocking layer 
against an impurity ion contained in the substrate is formed. 

3. Detailed Description of the Invention 
Field of the Industrial Application 

The present invention relates to a thin film semiconductor device including a 
predetermined substrate and a thin film semiconductor element formed on the 
substrate. 

Background Art and Problems of the Background Art 

Up to now, as the thin film semiconductor device of this type, a thin film 
transistor formed on a quartz substrate has been known, which has been used, for 
example, for a liquid crystal display. In the thin film semiconductor device using the 
quartz substrate like the above-mentioned thin film transistor, since a purity of the 
quartz substrate is high, the semiconductor element is hardly polluted due to an 
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impurity ion contained in the substrate. For that reason, it is only required to take a 
measure for preventing the pollution due to the impurity ion entering from the outside 
of the semiconductor device. However, in recent years, the formation of the thin film 
semiconductor element on various substrates such as a glass substrate and a ceramic 
substrate has been also performed. Along with this, the following problems have 
arisen. That is, in the case of forming a MOS type thin film transistor (hereinafter, 
referred to as MOS TFT) using the glass substrate, for example, the MOS TFT is 
polluted by Na + or the like contained in the glass substrate in a large amount, with the 
result that a threshold voltage V T is changed during and after production of the MOS 
TFT. 

Object of the Invention 

The present invention has been made in view of the above-mentioned problem 
and an object of the present invention is to provide a thin film semiconductor device 
enabling the above-mentioned disadvantages inherent in conventional thin film 
semiconductor devices to be amended. 
Summary of the Invention 

A thin film semiconductor device according to the present invention includes a 
predetermined substrate and a thin film semiconductor element formed on the 
substrate, in which between the substrate and the thin film semiconductor element, a 
diffusion blocking layer against an impurity ion contained in the substrate is formed. 
With such a structure, the thin film semiconductor element can be kept from being 
polluted by the impurity ion contained in the substrate. Thus, it is possible to 
manufacture the thin film semiconductor device with a high reproducibility as well as 
to provide the highly reliable thin film semiconductor device. 
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Embodiment 

Hereinafter, referring to the drawing, a description will be given of an 
embodiment in which a thin film semiconductor device according to the present 
invention is applied to a MOS TFT. 

As shown in the drawing, in the MOS TFT of this embodiment, formed on a 
glass substrate 1 made of, for example, soda lime glass is a PSG film 2 having a 
thickness of 5000 A, for example, as a diffusion blocking layer against an impurity ion. 
An Si0 2 film 3 having a thickness of 5000 A, for example, is formed on the PSG film 
2. Note that the PSG film 2 and the Si0 2 film 3 as mentioned above can be formed 
by a CVD method, for example. 

A source 5 and a drain 6 which are made of, for example, Al are formed on the 
above Si0 2 film 3. An amorphous silicon layer 7 is formed on the source 5, the drain 
6, and the Si0 2 film 3 as mentioned above. Note that, an active layer 8 for the TFT is 
formed between the source 5 and the drain 6. Also, formed on the amorphous silicon 
layer 7 is a gate insulating film 9 constituted of the Si0 2 film. A gate electrode 10 
made of, for example, Al is formed on the gate insulating film 9. 

In the above embodiment, the PSG film 2 and the Si0 2 film 3 are formed on 
the glass substrate 1. Further, a thin film semiconductor element, i.e., the MOS TFT 
composed of the source 5, the drain 6, the gate electrode 10, and the like, is formed on 
the Si0 2 film 3. Therefore, the following advantages are obtained. That is, the PSG 
film 2 exerts a diffusion blocking ability especially against alkali ions such as Na + and 
K + . As a result, for example, Na + contained in the glass substrate 1 is prevented from 
entering the MOS TFT through the PSG film 2 after or during the production of the 
MOS TFT. Accordingly, the active layer 8 is not polluted by Na + or the like, so that 

3 



English Translation of JP60-170972 

V T changes neither after the production of the MOS TFT nor during the production 
thereof. For that reason, the MOS TFT can be enhanced in its reliability and at the 
same time, the MOS TFT can be manufactured with a high reproducibility. 

Also, the Si0 2 film 3 having a diffusion blocking ability against phosphorous 
is formed on the PSG film 2 and hence, upon heat treatment etc., performed for the 
formation of the MOS TFT, phosphorous contained in the PSG film 2 by no means 
diffuses into the active layer 8, for example. Note that if an Si 3 N 4 film is used instead 
of the Si0 2 film 3, for example, the same effects can be obtained. 

Also, in the above embodiment, the glass substrate 1 that is less expensive 
than the quartz substrate is used and thus, a production cost of the MOS TFT can be 
reduced as well. 

In the above embodiment, although the PSG film 2 is used as the diffusion 
blocking layer against the impurity ion, any film made of other kinds of materials can 
be adopted as long as the film has the diffusion blocking ability against the impurity 
ions such as Na + . For example, the Si 3 N 4 film (plasma Si 3 N 4 film) formed by a 
plasma CVD method can be adopted. In the case of using the plasma Si 3 N 4 film, the 
following advantages can be provided in addition to the same advantages as in the 
above embodiment. That is, hydrogen contained in the plasma Si 3 N 4 film is moved 
into the active layer 8 of the MOS TFT through the diffusion to cover a trap existent in 
the active layer 8, so that a trap density drops, thereby increasing an effective mobility 
pieff of the MOS TFT. Note that in the case of using the above plasma Si 3 N 4 film as 
the diffusion blocking layer against the impurity ion, if the amorphous silicon layer 7 
is directly formed on the plasma Si 3 N 4 film, a number of interface levels are involved, 
so that interface characteristics are poor. However, if the Si0 2 film 3 is formed 
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between the plasma Si 3 N 4 film and the amorphous silicon layer 7, such a problem is 
solved to provide the satisfactory interface characteristics. 

Also, in the above embodiment, the glass substrate 1 made of the soda lime 
glass is used as the substrate on which the thin film semiconductor element is to be 
formed, but it is needless to say that any substrate made of other kinds of materials can 
be used. For example, it is possible to use a substrate made of glass other than the 
soda lime glass, such as silicate glass or Pyrex glass (trademark), heat-resistant resin 
such as ceramics or polyimide, metals, and the like. 

Note that in the above embodiment, the Si0 2 film 3 is formed for preventing 
the diffusion of phosphorous from the PSG film 2. However, it is also possible to 
dispense with the Si0 2 film 3 if not required. 
Application 

In the above embodiment, the case has been described, in which the thin film 
semiconductor device according to the present invention is applied to the MOS TFT. 
However, the thin film semiconductor device according to the present invention is also 
applicable to another type of thin film semiconductor device. 
Effects of the Invention 

With the thin film semiconductor device according to the present invention, 
the diffusion blocking layer against the impurity ion contained in the substrate is 
formed between the above substrate and the thin film semiconductor element, whereby 
the thin film semiconductor element can be kept from being polluted by the impurity 
ion contained in the substrate. Consequently, it is possible to manufacture the thin 
film semiconductor device with a high reproducibility as well as to provide the highly 
reliable thin film semiconductor device. Also, the substrate can be selected as needed 
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without any limitation on the selection depending on a purity of the substrate, which is 
extremely advantageous in terms of the production of the thin film semiconductor 
device. 

4. Brief Description of the Drawing 

Figure is a sectional view of a MOS TFT as an embodiment of a thin film 
semiconductor device in accordance with the present invention. Note that reference 
numerals used in the figure are as follows. 
1... glass substrate 
2...PSGfilm 

(diffusion blocking layer against impurity ion) 
5... source 
6... drain 

7... amorphous silicon layer 
9.. . gate insulating film 
10... gate electrode 
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